Ribosomes were further purified by a 15-30% sucrose gradient in buffer A (20 mM Hepes-K pH 7.5, 120 mM KCl, 8.3 mM MgCl 2 , 2 mM DTT, 0.3 mM EDTA) using the SW28 rotor (18,000 rpm * 15h). The appropriate fractions were collected, KCl and MgCl 2 concentrations were adjusted to 150 mM and 10 mM respectively, PEG 20% was then added to a final concentration of 7% w/v and the solution was left to stand 10 min on ice. Ribosomes were precipitated (17,500g * 10 min), the supernatant was discarded and residual solution was removed by a short spin of the pellet (14,500g * 1 min). Ribosomes were suspended (20 mg/ml) in buffer G (10 mM Hepes-K pH 7.5, 50 mM KOAc, 10 mM NH 4 Cl , 2 mM DTT, 5 mM Mg(OAc) 2 ) . Typically 14-19 mgs of pure ribosomes were obtained from 4.5 gr. of cells. Best crystals were obtained from ribosomes kept on ice for two-weeks (or longer) before crystallization trials were set.
For crystallization, the ribosome stock (after two weeks on ice) is filtered (0.22µm centrifugal filters, Millipore) and a ribosome solution is prepared containing 5 mg/ml ribosomes, 2.5 mM Hepes-K pH 7.5, 2.5 mM NH 4 Cl, 3.33 mM Mg(OAc) 2 , 1.6 mM DTT, 0.055 mM EDTA, 2.8 mM Deoxy Big Chap, 40 mM KOAc, 5.5 mM NH 4 OAc, 5.5 mM Tris-Acetate pH 7.0. The ribosome solution is incubated at 30 o C for 10 min and left to cool down for an hour in the cold room. Ribosomes were crystallized by the hanging drop method at 4 o C by mixing 2-2.4 µL of ribosome solution with 1.6 µL of well solution (95 mM TrisAcetate pH 7.0, 95 mM KSCN, 3 mM Mg(OAc) 2 , 19% glycerol, 4-4.5% w/v PEG 20,000, 4.75 mM spermidine). Crystals appeared within 7-10 days and reached their full size after additional two weeks.
Post-crystallization treatment.
Modifications to the original dehydration procedure (9) improved the reproducibility and quality of the crystals diffraction. The hanging-drop cover-slip was placed in a small tissue-culture Petri dish (35*10 mm) and the mother liqueur was first replaced by a solution with slightly higher concentration of PEG 20,000 (80mM Tris-Acetate pH 7.0, 70 mM KSCN, 10mM Mg(OAc) 2 , 20% v/v Glycerol, 5% w/v PEG 20,000, 6.5 mM spermidine, 7.5 mM NH 4 OAc, 1.4 mM Deoxy Big Chap, 2mM DTT). This solution was then replaced step-wise, with 15 minutes breaks between steps, by solutions with increasing concentrations of PEG 6000, reaching finally after five steps to 20% (80 mM Tris-Acetate pH 7.0, 70 mM KSCN, 10 mM Mg(OAc) 2 , 18% v/v Glycerol, 5% w/v PEG 20,000, 6.5 mM spermidine, 7.5 mM NH 4 OAc, 20% w/v PEG 6000, without DTT, without detergent). This solution was then replaced with the same solution supplemented with 2 mM osmium hexamine and the drop was kept in the Petri dish sealed with parafilm for 30 min-5h. Crystals were frozen directly on the goniometer in the stream of cold nitrogen.
Data collection and reduction. Diffraction data was collected from crystals cooled to 90 o K using 0.1 o oscillation in beam-line X06SA at SLS. We used a data collection strategy developed at SLS (41) which exploits the unique features of the single photon counting pixel detector PILATUS 6M. The beam was attenuated to roughly 7.5% of its flux so that radiation damage could be significantly reduced and a highly redundant data-set could be collected using several crystals and multiple spots per each crystal. Data was reduced by the XDS suite (42) and Truncate (43) yielding the statistics displayed in Table S1 . Map calculation, model building and refinement. The 4.15Å resolution model (9) was used as a starting point for our efforts to build a full 80S structure at a higher resolution. This initial model was improved by several rounds of rigid body refinement in Phenix (44), starting with one body per 80S and ending with 5 (large subunit, head, body, platform, penultimate stem-loop). The model was further improved by simulated annealing refinement of individual atom coordinates and single B-factor per residue applying NCS restraints (between domains and single proteins) as well as secondary structure restraints for proteins and base-pair restraints for rRNA. The refined initial model was used to locate roughly 1400 osmium hexamine sites using Phaser (45) . The calculated SAD phases, either alone or combined with model phases, were improved by density modification in PARROT (46) or SOLOMON (47) as implemented in CNS (48) . The density modified maps guided manual model building in COOT (49) and showed clear density for most rRNA bases and protein side chains. RNA chains of the initial refined model were corrected and proteins with homologues in prokaryotic ribosomal structures were re-traced and side-chains modeled. Proteins with no homologues in prokaryotic ribosomal structures were first identified according to their size, fold, unique features such as zinc finger and finally by the fit between their sequences and the electron density. Several rounds of model building, refinement and map improvements ensued. The final refinement did not use simulated annealing and applied tight geometry restraints. NCS restraints were not applied in the last round of refinement.
Analysis. Electrostatic potential analysis of the 40S and 60S surfaces was performed with APBS (50) using an interface provided by VMD (51). Solvent exposed surface was determined by AreaIMol in CCP4 (43) . Defining evolutionarily conserved and eukaryote-specific regions within ribosomal proteins was done using structural alignment between the yeast and E. coli or H. marismortui homologues in FatCat (52) . Figures were prepared by PyMol (53) . Figures describing the overall structure of the ribosome (Figs. 1 and 2) show ribosome A .The tip of the L1 stalk is missing in our structure but was placed in these figures as one of the important landmarks in the overall ribosomal architecture. The model for the L1 tip was taken from our previous lower resolution model (9) . Protein L11 and the C-terminal alpha-helix of L24e have poor densities in ribosome A and were therefore taken from ribosome B. It is noteworthy that in ribosome A the C-terminal alpha-helix of L24e was displaced from its contact site with 40S by an adjacent ribosome to form a significant crystal contact. We strongly believe that the interaction of this alpha-helix with 40S is maintained in both conformational states (i.e. in ribosome A and B) in solution. S12 . Proteins L27e and L30e from the concentration of eukaryotic elements at the back of L1-stalk. These proteins present patches of exposed lysines (green spheres) that establish a binding surface for the dynamic and essential expansion segment ES27L which plays a role in coordinating access of various factors to the exit tunnel and the emerging nascent chain (54) . A model for ES27L, which is missing from our structure, was taken from (55) 1.5 * Our earlier work at lower resolution described ribosome A at a similar unit cell (9). ** Numbers in parentheses refer to the highest resolution shell. *** As defined in (56) . The elevated Rmeas is attributed to the high number of crystals and data-sets that were merged (13 crystals, these are never completely isomorphous) and to the method of data collection which results in a large number of relatively weak measurements of each reflection. The quality of individual measurements might be relatively low but the merged result has a higher signal to noise ratio due to averaging. Rmeas compares individual measurements and does not take averaging into account whereas Rmrgd-F and I/σ(I) do (56, 57) . To facilitate comparison between ribosomes from different species we adopted a nomenclature that is based on the names of protein families (www.uniprot.org/docs/ribosomp). This means that any core protein (i.e. with bacterial homologues) carries the bacterial name because this is the name given to the entire protein family. All proteins without homologues in bacteria have a name that ends with "e".
We applied in addition the following exceptions to that rule:
• P-stalk proteins retain their eukaryotic name in yeast (P0, P1, P2 ).
• The S. cerevisiae name (instead of the protein family name) is used for eukaryotespecific proteins whose protein family names are derived from mammalians and have an additional "a" (59) . Thus for example the yeast protein S1 which belongs to the protein family S3ae is called here S1e.
Small ribosomal subunit:
Family name Taxonomic range*
Bacteria name

Yeast name
Human name
S8e A E -S8 S8 12 S9 B A E S9 S16 S16 13 S10 B A E S10 S20 S20 14 S10e E -S10 S10 15 S11 B A E S11 S14 S14 16 S12 B A E S12 S23 S23 17 S12e E -S12 S12 18 S13 B A E S13 S18 S18 19 S14 B A E S14 S29 S29 20 S15 B A E S15 S13 S13 21 S17 B A E S17 S11 S11 22 S17e A E -S17 S17 23 S19 B A E S19 S15 S15 24 S19e A E -S19 S19 25 
